Sister chromatid exchange-inducing DNA lesions and depression of activation markers on the surface of cultured peripheral blood mononuclear cells after the addition of streptococcal pyrogenic exotoxins A and C.
Cultivation of peripheral blood mononuclear cells (PBMC) in the presence of streptococcal pyrogenic exotoxins (SPE) A and C resulted in a significant induction of sister chromatid exchange (SCE)-inducing DNA lesions. Concomitantly, the expression of interleukin-2 receptor alpha chain (IL-2R alpha chain), transferrin receptor (TfR), and major histocompatibility complex class II molecule HLA-DR on the surface of phytohemagglutinin-activated T cells from whole blood culture cells (WBCC) significantly decreased within 72 h, that is at least two cell cycles, whereas unstimulated T cells from WBCC did not express these markers but had lost their CD3 molecules, an effect reported to precede apoptosis as part of a T cell inactivation pathway. However, no apoptotic cells were observed within a cultivation period of 120 h. We observed clearcut differences in the responses towards SPE A in WBCC and isolated lymphocytes, since SPE A-treated lymphocytes showed an increase in the [3H]thymidine incorporation and did express IL-2R alpha chain and TfR on their cell surface. Regardless of the precise underlying mechanism, T cells from WBCC seem to be in a state of functional incompetence. The data presented here are the first to provide strong evidence that streptococcal toxins produce SCE-inducing DNA lesions in PBMC, an effect that might contribute to the process of immune cell lethality in streptococcal toxic shock-like syndrome and could be of pivotal importance in the pathogenesis of severe streptococcal disease.